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Microfluidics is one of the most significant frontiers of analytical science, and it 
has achieved great success both in research and applications recently. Paper is an ideal 
basement material to fabricate microfluidic devices, with many advantages such as 
cheap, resource-rich, and excellent hydrophilicity and biological suitability. 
Microfluidic paper-based analytical device (μPAD) is simple, fast and low-cost, with 
broad prospect of application, which attracts great attention. More and more research 
groups begin their exploration in this field, and have achieved considerable progress. 
In this work, we proposed a novel fabrication procedure using paraffin wax 
heptane solution and filter paper. The devices fabricated were demonstrated to be 
practicable to perform multi diagnostics of protein, glucose and pH at same time, and 
it is also expected to be applied in quantitative analysis. 
The morphology structure and basic properties of filter paper and paraffin wax 
were observed. The differences of filter paper surface before and after paraffin wax 
attached were investigated. The consumption amounts of paraffin wax using different 
hydrophobizing treatments were preliminarily calculated, and the costs were also 
estimated. 
The wetting phenomena of liquid through the filter paper surface were studied, 
and the penetration of liquid to the barriers of paper-based microfluidic devices were 
discussed. The contact angles on different sample surfaces were measured, to evaluate 
the hydrophilicity/ hydrophobicity of the surface using the penetration speed of liquid. 
The variation of wetting force on sample surface before and after hydrophobizing 
treatments were compared, to determine the effect of the hydrophobic treatment. 
Paraffin wax was taken as example to verify the influence of the porous structure 















single fiber diffusion experiment. The diffusion phenomena of microfluidic channel 
barrier during heating treatment were preliminarily studied, to explore the variation 
discipline of the barrier width. A new set of experiments was designed to study the 
slow diffusion of hydrophobic reagents in long-term storage. 
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20 世纪 90 年代初由瑞士的 Manz 和 Widmer 提出的“微型全分析系统”[3]





























我国在微流控领域的研究起步较晚，但发展十分迅速。2001 年 5 月首次召开
了专门讨论 μTAS 发展的 165 次香山科学讨论会。此后，国家基金委启动了关于
21 世纪第一个用于基础研究的重大基金项目“微流控生化分析系统的基础研究”，
这标志着微流控分析系统在我国的发展进入了一个新阶段。2002 年 7 月在北京





















































Quake 课题组利用 PDMS 材料良好的弹性，在 PDMS 微流控芯片上集成了高度
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